One hundred eleven laboratories, using 21 different methods based on five different principles, determined glycohemoglobin (GHb) percentages in two identical series of six lyophilized hemolysates and three similarly processed calibrators, distributed 3 months apart. To assign GHb percentages to calibrators, we used HbA1C results from nine participants who used the Bio-Rad Diamat highperformance liquid chromatographic method. Three-point calibration with assigned values improved mean intralaboratory variation (CV) from 6.6% to 3.5%. For samples with low (5.5%) and high (14.1%) GHb percentages, respectively, calibration decreased interlaboratory variation per method (from 10% to 4% arid from 6% to 3%), intermethod variation (from 18% to 4% and from 16% to 3%), and overall interlaboratory variation (from 25% to 7% and from 15% to 4%). Without 
meantime.
Hemolysates with assigned HbA1 values, based on careful examination by an arbitrarily chosen HPLC method, were advocated to be used as calibrators and, regardless of the actually measured Glib(s), results of all methods were to be corrected.
In the present work, based on the pragmatic approach of Goldstein and Little, 111 laboratories, using 21 different methods based on five different principles, determined Glib in two identical series (distributed 3 months apart) of six lyophilized hemolysates and three similarly processed calibrators. 
MaterIals and Methods

Study Design
The regular external quality-control program, organized by the SKZL, The Netherlands (n = 96), Belgium (n = 13), and Australia (n = 2). In October 1992, the participants performed single assays of quality-assurance samples 1-6 and duplicate assays of calibrators with low, intermediate, and high Glib percentages in one series. In January 1993, single assays of quality-assurance sampies 7-12 and duplicate assays of the three calibrators were performed in one series. The quality-assurance samples in the October series were unidentified duplicates of those in the January series.
Samples and Calibrators
To were observed for the modified Pierce method (from 16% to 3% for low Glib, and from 10% to 2% for high Glib) and Bio-Rad column from (24% to 4% and from 11% to 3%, respectively). With calibration, the mean interlaboratory CV per method decreased from 10% to 4% for the sample with low Glib, and from 6% to 3% for the sample with high Glib.
Intermethod variation. for laboratories using a single method, calculated without (Fig. 1, left) and with (Fig. 1, right) calibration. Results by the electrophoretic methods of Corning and Sebia (5, T) were at the upper limit for this group and those by the immunochemical method of DAKO (X) were at the lower limit. As the data in Fig. 1 (left) 
ExpressedInS Glib (seetext).
#{176} Statisticallysignificantdifference betweenwith and without calibration (F-test, P < 0.05).
d nd, not determinable (only one participatinglaboratory).
#{149} Methodsthat make use of calibratorssupplied by the manufacturers.
'NOt determinable:not all assays were completed. #{176}Slgnlflcantly different from zero (Student'sMest P < 0.05). Fig. 1 (right) shows that calibration with three calibrators considerably improves intermethod variation. For samples with low and high Glib percentages the intermethod CV decreased from 18% to 4%, and from 16% to 3%, respectively. Overall effect of calibration. Fig. 2 illustrates the overall effect of calibration for 110 laboratories that reported results for samples with low and high Glib percentages.
Without calibration (Fig. 2B) , the results showed broad frequency-distribution curves, with clustering of laboratories performing a single method. Calibration ( Fig. 2A ) narrowed the distribution curves, without concomitant signs of method-clustering. Table 2 shows comparisons between "measured" and "calculated" interlaboratory CVs for samples with low and high Glib percentages.
Interlaboratory CVs are listed without and with calibration.
Calculated interlaboratory CVs were obtained from interlaboratory
CVs, interlaboratory
CVs per method, and intermethod CVs.
Calibration decreased overall interlaboratory
CVs from 25% to 7% and from 15% to 4% for samples with low and high GHb percentages.
The measured and calculated interlaboratory CVs showed close agreement. Analytical linearity. The linear regression coefficient, slope, andy-intercept for the various methods are listed in Table 1 Method codes as listed In Table 1 . Sampleswith low and high GHb contained 5.5% and 14.1% HbA,,, respectively, as determined by Diamat
HPLC.
significantly different from zero for modified Pierce, Pierce, Pharmacia (all convex), and Beckman (concave).
DIscussion
As a result of this study, we found that a three-point calibration with assigned values improves mean intralaboratory variation from 6.6% to 3.5%. For samples with low and high Glib percentages, calibration docreased interlaboratory variation per method from 10% to 4% and from 6% to 3%, intermethod variation from 18% to 4% and from 16% to 3%, and overall interlaboratory variation from 25% to 7% and from 15% to 4%, respectively.
Clinically, an intralaboratory CV of 3.5% is considered the maximal acceptable limit (11 Method codes and percentagesof GHb In samples (x-axls) as In Fig. 1 .
Pierce, Pierce, Pharmacia, and Beckman-showed only slight deviations from linearity. Depending on the GlIb percentage of the sample, linear regression with these four methods will not cause corrected Glib percentages We thank all colleagues for their participation in the study.
